A red-pigmented, Gram-reaction-negative, aerobic bacterial strain, designated No.164 T , was isolated from sediment sample from the alkaline Lake Elmenteita located in the Kenyan Rift Valley. Results of 16S rRNA gene sequence analysis indicated that the isolate represented a member of the genus Belliella, with the highest sequence similarity (97 %) to Belliella pelovolcani DSM 46698 T . Optimal growth temperature was 30-35 6C, at pH 7.0-12.0 in the presence of 0-4 % (w/v) NaCl. Flexirubins were absent. The respiratory menaquinone (MK-7), predominant cellular fatty acids (iso-C 15 : 0 , anteiso-C 15 : 0 and a mixture of C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) and DNA G+C content (38.1 mol%) of strain No.164 T were consistent with those of other members of the genus Belliella. The polar lipids consisted of phosphatidylethanolamine, eight unspecified lipids and one unspecified phospholipid. Several phenotypic characteristics can be used to differentiate this isolate from those of other species of the genus Belliella. The results of polyphasic analyses presented in this study indicated that this isolate should be classified as representing a novel species of the genus Belliella. The name Belliella kenyensis sp. nov. is therefore proposed; the type strain is strain No.164 T (5DSM 46651 T 5CECT 8551 T ).
A globally distributed, environmentally abundant group of micro-organisms, the phylum Bacteroidetes or CytophagaFlavobacterium-Bacteroides (CFB) group (Ludwig & Klenk, 2001 ) is considered to be a bacterial group of special relevance for aquatic environments (Brettar et al. 2004) . Members of the phylum Bacteroidetes constitute a significant proportion of marine microbial communities (Glöckner et al., 1999) and are known to play an important role in the biogeochemical cycling and the degradation of organic matter such as complex polysaccharides (Höfle, 1992; Pinhassi et al., 1999; Cottrell & Kirchman, 2000) . The family Cyclobacteriaceae (a member of the class Cytophagia, phylum Bacteroidetes) was proposed (Ludwig et al., 2008) and comprises six genera which includes the genus Belliella. The genus Belliella currently comprises two species; Belliella pelovolcani isolated from a rare mud volcano in Wandan, Pingtung County, Taiwan (Arun et al., 2009) and Belliella baltica isolated from the Baltic sea (Brettar et al., 2004) . In this paper we describe morphological, physiological and chemical data which support the identification of isolate No.164 T , isolated from a soda lake, Lake Elmenteita in the Kenyan Rift Valley, as representing a novel species of the genus Belliella.
Lake Elmenteita is situated at 0 u 279 S 36 u 159 E on the floor of the Kenyan Rift Valley at 1776 m above sea level and has no direct outlet (Melack, 1988) . The region is characterized by a hot, dry and semi-arid climate with a mean annual rainfall of about 700 mm (Mwaura, 1999) . Due to the high temperatures there are very high evaporation rates during the drier seasons, leading to a seasonal reduction in the total surface area. The size of Lake Elmenteita is roughly 20 km ), chlorides and sulphates (Mwirichia et al., 2010) . The water temperature ranges between 30 and 40 u C and the pH is above 9.
Strain No.164
T was isolated from a sediment sample collected from Lake Elmenteita. The sediment sample (2 g) was suspended in filter-sterilized lake water (10 ml) and the solution was serially diluted using the same water. Aliquots (100 ml) of appropriate dilutions were plated onto R2A agar (DSMZ medium 830), at pH 8 supplemented with cAMP (Sigma) to a final concentration of 10 mM (Bruns et al., 2002) . The plates were incubated at 28 uC for 14 days with constant monitoring. Colonies appearing on the plates were streaked again on to R2A agar for purification. Stocks of the isolate were frozen at 220 u C in R2A broth to which 15 % glycerol (v/v) was added.
All physiological tests for this study were performed at 28 u C using strain No.164 T and cultures of B. pelovolcani DSM 46698 T , B. baltica DSM 15883
T and Nitritalea halalkaliphila DSM 46695
T in parallel assays. Cultural characteristics were tested on marine agar (DSMZ medium 123), R2A agar (DSMZ medium 830), LB agar (DSMZ medium 381) and nutrient agar (DSMZ medium 1) for 7 days. Colony features were observed after 5 days under a binocular microscope according to the method of Pelczar (1957) . Exponentially growing bacterial cultures were observed with an optical microscope (AxioScope A1; Zeiss) with a 61000 magnification and phase-contrast illumination. Photomicrographs of bacterial cells of strain No.164 T grown in marine broth after 3 days were taken with a field-emission scanning electron microscope (FE-SEM Merlin; Zeiss). The Gram reaction was performed using the KOH test described by Gregersen (1978) . Motility was determined on wet mounts under phase-contrast microscopy (6400 magnification). Growth was assessed at 10-55 u C (in increments of 5 u C), pH values from pH 5.0 to 13.0 (in increments of 1.0 pH unit) and 0, 1-15 % (w/v) NaCl (in increments of 2 units). Biochemical characteristics such as hydrolysis of casein, xanthine, tyrosine, starch and DNA and sensitivity to different antibiotics were determined by previously described methods (Smibert & Krieg, 1994) . Anaerobic growth was checked using the Anaerocult system (Merck) on marine agar. For the detection of flexirubin-type pigments, bacterial cell mass was exposed to a 20 % (w/v) KOH solution, as described by Reichenbach (1981) ; this was then examined for an eventual colour shift. Cellular pigments were extracted with acetone/ methanol (7 : 2, v/v) (Arun et al., 2009 ) from cultures grown on marine agar. Absorption spectra were determined with a scanning UV/visible spectrophotometer (BioMATE 6) at 350-700 nm. Strains were additionally characterized using API 20 NE and API ZYM (bioMérieux) identification systems according to the manufacturer's instructions.
For chemotaxonomic studies, strain No.164 T and reference strains were grown in LB broth in a shaking incubator at 150 r.p.m., 28 u C for 4 days. The cell material was harvested by centrifugation and washed twice with 0.9 % NaCl solution and freeze-dried. All chemotaxonomical analyses were conducted under standardized conditions with strain No.164 T and cultures of the same set of reference strains as listed above for the phenotypic characterizations. The extraction and analysis of cellular fatty acids was carried out from biomass grown on marine agar plates at 28 u C for 3 days and harvested from the last quadrant streak. Analysis was conducted using the Microbial Identification System (MIDI) Sherlock Version 6.1 (method TSBA40 database) as described by Sasser (1990) . Fatty-acid patterns were visualized as a heat map using the lipid extensions of the opm package (Vaas et al., 2013) . Polar lipids were extracted, separated by two-dimensional TLC and identified according to procedures outlined by Minnikin et al. (1984) with modifications proposed by Kroppenstedt & Goodfellow (2006) . Menaquinones (MK) were extracted from freeze-dried cell material using methanol as described by Collins et al. (1977) and analysed by HPLC (Kroppenstedt, 1982) .
The G+C content of chromosomal DNA of strain No.164 T was determined by HPLC according to the protocol of Mesbah et al. (1989) . Genomic DNA extraction, PCRmediated amplification of the 16S rRNA gene and purification of the PCR products was carried out as described by Rainey et al. (1996) . The resulting sequence was compared with sequences of other type strains using the EzTaxon-e server (Kim et al., 2012) . The 16S rRNA gene sequences from strains closely related to strain No.164
T were downloaded from the International Nucleotide Sequence Database Collaboration (INSDC). Phylogenetic analysis was based on alignment of 16S rRNA gene sequences from closely related type strains representing species with validly published names, inferred as described by Montero-Calasanz et al. Stackebrandt & Goebel (1994) .
Cells of strain No.164
T were Gram-reaction-negative, aerobic, pleomorphic rods ( Fig. 1) and showed no motility. The strain grew very well in marine medium, moderately in R2A and LB. On MB agar, the isolate formed small red colonies with entire margins that were non-adherent to the agar. The culture grew over a temperature range of 20-40 u C (optimal growth temperature was 30-35 u C), in the presence of 0-5 % (w/v) NaCl (optimal range 0-4 % (w/v) and between pH 7.0 and 12.0 (optimal range pH 8-10). The strain was positive for catalase and DNase activity, degradation of casein and hydrolysis of starch but negative for xanthine and tyrosine degradation. In the flexirubin test, the strain did not show a colour shift after alkalinization with 20 % KOH. The isolate produced a red coloured pigment, a feature characteristic of members of the order Cytophagales (Reichenbach, 1992) , to which the strain belongs. The spectrum of the pigment extract of the strain showed a broad peak with a maximum around 475 nm typical for carotenoids (Fig. S1 available in the online Supplementary Material). The strain contained carotenoids but no flexirubins, as is often observed for marine CFB organisms (Reichenbach et al., 1981) . Strain No.164
T did not grow anaerobically on marine agar. The fatty acid profiles were dominated by branched-chain fatty acids [iso-C 15 : 0 (30.6 %), anteiso-C 15 : 0 (14.3 %), summed feature 3 comprising C 16 : 1 v7c and/or iso-C 15 : 0 2-OH (8.1 %) and iso-C 17 : 0 3-OH (7.7 %); Table 1 which is similar to the profiles observed in other representatives of the genus but differs in quantities (Arun et al., 2009; Brettar et al., 2004) and fits with the features reported by Anil Kumar et al. (2010) in their emended description of the genus. Fatty-acid patterns were visualized as a heat map (Fig. S3) . Strain No.164
T displayed menaquinone MK-7 as the predominant respiratory quinone. The phospholipid pattern consisted of phosphatidylethanolamine, one unspecified phospholipid and eight unspecified lipids (Fig. S2 ) which fits very well with previous reports on representatives of related species, such as B. pelovolcani by Arun et al. (2009) (2004) and Nitritalea halalkaliphila by Anil Kumar et al. (2010). Strain No.164 T was sensitive to (mg per disc) amikacin (30), ampicillin (10), aztreonam (30), cefalotin (30), chloramphenicol (30), erythromycin (15), lincomycin (15), norfloxacin (10), penicillin (10) tetracycline (30) and vancomycin (30) , but resistant to colistin sulphate (10), gentamicin (10), kanamycin (30) and oxacillin (5). In API ZYM tests strain No.164
T was positive for alkaline phosphotase, leucine aminopeptidase, valine aminopeptidase, cystine aminopeptidase, trypsin, chymotrypsin, acid phosphatase, phosphoamidase, a-galactosidase, a-glucosidase, b-glucosidase and N-acetyl-b-glucosaminidase. Negative activity was observed for esterase C4, lipase C8, lipase C14, b-glucuronidase, a-mannosidase and a-fucosidase. In API 20 NE tests the strain was positive for cytochrome oxidase, urea hydrolysis, assimilation of arginine dihydrolase, bglucosidase, glucose, arabinose, mannose, mannitol and maltose and fermentation of glucose. Positive for reduction of nitrates to nitrites, indole production and aesculin and gelatin hydrolysis. As a general rule, phenotypic features were rated as positive when a weak or more pronounced signal was obtained. A summary of selected differential phenotypic characteristics are presented in Table 2 .
The almost complete (1451 bp) 16S rRNA gene sequence showed the greatest degree of similarity with those of the type strains of B. pelovolcani (DSM 15883 T ) but formed a distinct phyletic line according to both maximum-likelihood and maximumparsimony estimations (Fig. 2) . The type strain has a genomic DNA G+C content of 38.1 mol%. The phylogenetic analysis further supported the assignment of strain No.164 T to the genus Belliella as a representative of a novel species. Strain No.164
T could be differentiated from B. pelovolcani (DSM 46698 T ) and B. baltica (DSM 15883 T ) according to both phenotypic and genotypic features and therefore represents a third member of the genus Belliella, for which the name Belliella kenyensis sp. nov. is proposed.
The INSDC accession number for the 16S rRNA gene sequences of the type strain No.164 T (5DSM 466515 CECT 8551) is KF976732.
Description of Belliella kenyensis sp. nov.
Belliella kenyensis (ke.ny.en9sis. N.L. fem. adj. kenyensis pertaining to Kenya, the country from which the sample was collected).
Cells are Gram-reaction-negative, aerobic, pleomorphicrods and non-motile. Grows very well in marine medium, All data are from the present study, unless indicated otherwise. +, Positive reaction; 2, negative reaction; MK, menaquinone; PE, phosphatidylethanolamine; PL, unspecified phospholipid; NL, unspecified lipid. 
